Synthesis and release of GABA in cerebral cortical neurons co-cultured with astrocytes from cerebral cortex or cerebellum.
Cerebral cortical neurons were co-cultured for up to 7 days with astrocytes after plating on top of a confluent layer of astrocytes cultured from either cerebral cortex or cerebellum (sandwich co-cultures). Neurons co-cultured with either cortical or cerebellar astrocytes showed a high stimulus coupled release of gamma-aminobutyric acid (GABA), which is the neurotransmitter of these neurons. When the astrocyte selective GABA uptake inhibitor 4,5,6,7-tetrahydroisoxazolo[4,5-c]pyridin-3-ol was added during the release experiments, an increase in the stimulus coupled GABA release was seen, indicating that the astrocytes take up a large fraction of GABA released from the neurons. The activity of the GABA synthesizing enzyme glutamate decarboxylase, which is a specific marker of GABAergic neurons, was markedly increased in sandwich co-cultures of cortical neurons and cerebellar astrocytes compared to neurons cultured in the absence of astrocytes whereas in co-cultures with cortical astrocytes this increase was less pronounced. Pure astrocyte cultures did not show any detectable glutamate decarboxylase activity. The astrocyte specific marker enzyme glutamine synthetase (GS) was present at high activity in a glucocorticoid-inducible form in pure astrocytes as well as in co-cultures regardless of the regional origin of the astrocytes. When neurons were cultured on top of the astrocytes, the specific activity of GS was lower compared to astrocytes cultured alone, a result compatible with the notion that neurons are devoid of this enzyme. The results show that cortical neurons develop and differentiate when seeded on top of both homotypic and heterotypic astrocytes.(ABSTRACT TRUNCATED AT 250 WORDS)